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Fig.2 Effect of conversion rate of cyano group on Fe®*
concentration in Fe—PAN catalyst (Cre_pan)
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Fig.3 Effect of Fe>* concentration in solution (Cr) on Fe®*
concentration in Fe—PAN catalyst (Cre_pan)
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Fig.4 SEM images of PAN fiber before and after modification
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Fig.5 XRD patterns of PAN fiber and Fe—PAN catalyst
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Fig.7 Effect of catalyst dosage on decoloration rate (D)
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Fig.8 Effect of Fe** concentration in Fe—PAN catalyst on
decoloration rate
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Fig.9 Relationship between pH and decoloration rate
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AL TR EL AT O HE A 5 R (G Fe® E A P Y 1] Py th T
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3.5 FRETIRE X B & RAY NG
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Table 1 Four different irradiation intensities

irradiation CV liont (3625 nm) Visible light (4002~1 000 nm)  Luminance
(nW/cm?) (pW/cm?) (Lux)
A 0 14 18
B 380 1580 5.11x10°
C 490 5065 22.1x10°
D 990 9380 27.4x10°

K10 BoR, TERES(A)RMETN, it Sbi v i
TB) PR ZE A T AN BT B 5, 60 miind AP (5 5B T 45%, X
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GURL AR SNV it A R S O 5 ) T i I €, 23 328 i 3
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[ (@C =15.01 mg/g
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Fig.10 Effect of irradiation intensity on decoloration rate
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Fig.11 UV-Vis spectra of Reactive Red MS degradation process with Fe—PAN catalyst
(Reactive Red MS 50 mg/L, H,0, 3.0 mmol/L, pH=6.1, Fe—PAN catalyst 0.50 g)

%‘% 2 CFe*PAN 5 AbS/AbSo ZlEﬂ E"];&%
Table 2 Relationship between Cre_pan and Abs/Absy

Cre-pan (MG/G) Wavelength (nm) 0 min 10 min AR 20 min 40 min
15.01 294 (peak a) 1.00 0.94 0.86 0.76
524 (peak b) 1.00 0.89 0.73 0.55
69.79 294 (peak a) 1.00 0.81 0.68 0.52
524 (peak b) 1.00 0.69 0.48 0.25

Note: Absy and Abs are initial absorbance and the absorbance at time t, respectively.
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M 11 F15E 2 FE, GEPEL MS 1) 2 ANMRFHET L
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BT SN R P U O T 07 B IS MR AR . A
11 Cre_pan MEALFIAELERT, 1§ a (1) Abs/Abso {iE PR IR
BE/ANTF U b, XU Cre_pan FIIE AT R T 44k 3 1-rp
3.7 EHMHZEN

SRR T R 8 HIEHE AT R — R Nl ) A
Bro AFR s NI 6 T J G e WV 3 B (K) 71 T 3
il 4.
%3 LTRSS ML NS MM R SRR B 5 B # X &

Table 3 Relationship between catalyst dosage and degradation
rate constant of Reactive Red MS

Catalyst dosage (g) Degradation rate equation k (min™) R
0.0 In(Ao/A)=0.0004t—-0.0038 0.0004 0. 9838
0.2 In(Ao/A)=0.0030 t +0.0215 0.0030 0.9757
0.4 In(Ao/A)=0.0092t-0.0189 0.0092 0.9992
0.6 In(Ap/A)=0.0177t+0.0621 0.0177 0.9998
0.8 In(Ao/A)=0.0537t-0.0514 0.0537 0.9838

T4 Geon SIEMEL NS MR MIRE B Z BRI K FR
Table 4 Relationship between Cr,_payn and degradation rate
constant of Reactive Red MS

Cre_pan (Mg/g) Degradation rate equation k (min™%) R
0.00 In(Ao/A)=0.0021t+0.0102 0.0021 0.9838
22.85 In(Ao/A)=0.0095t-0.0121 0.0095 0.9984
24.72 IN(Ao/A)=0.0175t+0.0001 00175  0.9999
37.41 In(Ao/A)=0.0468t-0.0775 0.0468 0.9993
56.67 In(Ao/A)=0.0565t+0.0102 0.0565 0.9997

M 3 A1 4 T4, 7 Fe—PAN HEALFIFEAE 4 1E T,
TEPELT MS BEAR BN In(Ag/A) 5 SN I 7] (1) 5 B 47
HMECR, PR —WB) )15 RNIRHE, BRI A] LU
FIETELL MS 18 Fe—PAN fEAGTIAATE T BIDGHEA MR
N JE T h J12E I M. i B NAR R Fe—PAN i
AT FH B B AL 2k TR I 2 S EGE LT MS B
iR S N R B . (AR 4 PRI, Y
Cre_pan=56.67 mg/g I}, JHTELL MS [ BRAF S Y3 40 2
J& 0.565 mint, B & 1 LART TAEPAp L4 4F R P-25
TiO, fi Ak A7 R A B 72 S B3 2655 % 0.0328 min™,
111 HLAE S A 2R v A A AR [Fe* 14 A 283.4 mg/L,
AR T S AR R P AL P-25 TiO, FIHE (2.0 g/L). ¥
WIARE, (AL P-25 TiO, N %42 Fe-PAN 1k,

() 20 1% , DRI H DN At 2k SRR S FH AR AR 7 T 494> 5 TiO,
flELLFIAH L Fe—PAN i A0 50 H A7 B AR 3. b4k,
Fe—PAN 1AL FIEAE B T PAN LR 4ERPERE, AT LA
PR LR Z AR, & ARSI AT 4, W AT
SO

4 7

(1) R E PAN ZF4Erh RS S A AR b ik

B FIREERERS 26 Bk 2 5 R Fe-PAN fiEAL 71,

SEM, FT-IR H1 XRD 73 B8], Ferp Ao R 141 5 2k

TR T AL SO

(2) Fe—PAN HEALHR 8 A e Bk B 1~ s A 19

A AR 28 HH A S e R o e BE /KU s PR 2L MS A

L FRAR S LY. Fe—PAN AL FAIFE (i BRVE A 55 P LA e

MIHEALIE TR, AR FOh TS PEAT P 1 R

(3) FAh—rT WOt IGils /ATt W], Fe—PAN fELLFIRE

g AL TR 7 P AR R S 07 B AR IR 0 S N, I

H Bk B A AT by o AR SR R 2

figh S

(4) f£ Fe-PAN HEALFIAF AL MG PELL MS BGMHELL

AR fPE S L e TR — R o 2 B, FL AN R Bk i 1

B IG INASRESR SIS TR LL MS 1) B3 e I 1 22 5 4
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Preparation of a Fe-modified Polyacrylonitrile Fibrous Photocatalyst and
Its Application in Degradation of Reactive Red MS

DONG Yong-chun, DU Fang, MA Han-xiao, HAN Zhen-bang, CAO Ya-nan

(Division of Textile Chemistry and Ecology, School of Textiles, Tianjin Polytechnic University, Tianjin 300160, China)

Abstract: A modified Fe—polyacrylonitrile fibrous photocatalyst (Fe—PAN) was prepared by a reaction between PAN fibers containing
amidoxime group and ferric chloride at room temperature and characterized using SEM, XRD and FT-IR techniques, and then used as a
heterogeneous catalyst for the photocatalytic degradation of Reactive Red MS in water. Some factors affecting the degradation of
Reactive Red MS such as catalyst dosage, catalyst loading (Cre_pan) and solution pH were investigated with respect to the decoloration
rate. Additionally, the photocatalytic degradation of Reactive Red MS was examined by UV-Vis spectrometry. The results indicated that
amidoxime groups from PAN fibers were able to ligate ferric ions in solution, and increasing amidoxime groups or ferric ion
concentration led to the high Cg._pan Catalysts. Moreover, increasing catalyst dosage and Cre_pan Significantly accelerated the dye
degradation. Fe—PAN catalyst showed high photocatalytic activity at pH<6.0 solution, however, its activity was reduced insignificantly
at alkaline medium. Photocatalytic degradation of Reactive Red MS in the presence of Fe—PAN catalyst followed the pseudo-first order
kinetics, and increasing catalyst dosage and Cg._pan also enhanced the degradation rate constant.

Key words: modified PAN fiber; ferric ion; heterogeneous photocatalyst; azo dye; degradation



